INTRODUCTION
The earliest known works on the eruptive eruptive history of Etna are those made from the sixteenth century on by learned persons who described some aspects of Sicilian history, and including the volcano's activity. For example, the historian Fazzello [1558] , the jurist Filoteo [1590] and afterward, in the seventeenth century, the ecclesiastic Carrera [1636] published some important books on Etna's activity. Since then, and particularly in the eighteenth century, general interest in the natural sciences increased markedly, including the study of the volcanic phenomena of Etna. Great impetus was given by Etna's large eruption in 1669, which attracted even more interest in the volcano. The abbot Ferrara summarised the history of Etna eruptions according to scientific criteria in 1773, which was successively revised and printed in 1818. During the same period, the abbot Recupero wrote a detailed description of the historical eruptions that was published posthumously in 1815. Between the end of the eighteenth and the first half of the nineteenth century, the erudite canon Alessi compiled a detailed list of the Etna eruptions gleaned from a critical review of historical documents, which was published in seven volumes of the Gioenia Academy Acta (1829-1835). The scientist Carlo Gemmellaro focused on the geology and volcanic phenomena, producing a compilation of the historical activity of Etna in a book published in 1858. In the same period, the Baron Sartorius von Waltershausen 
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made the first geological map of Etna, providing for the first time, a correlation between the chronicles and the distribution of lava flows. His work was published posthumously in twovolumes in 1880. In the 20 th century, the International Association of Volcanology (later will become International Association of Volcanology and Chemestry of Earth Interiors, IAVCEI) sensed the urgency to compile a new catalogue of active volcanoes of the world, in which the part on Italian volcanoes was edited by Imbò [1965] . Another catalogue of active volcanoes of the world was compiled by the Smithsonian Institution [Simkin et al., 1981] , in which the information on Etna volcanic activity was very much simplified because of the necessity to summarize the characteristics of the volcanic events. However, little critical analysis of the historical sources was attempted in these catalogues. Later, more detailed historical records were edited by Tanguy [1981] and Romano and Sturiale [1982a] . Tanguy [1981] made a critical study of ancient documents to produce a comprehensive catalogue of the eruptive activity. Romano and Sturiale [1982a] published a chronology of the historical Etna eruptions based on a reexamination of literature data compared to the geological data from Romano's map [1982] . Finally, Chester et al. [1985] summarized the record by collating data from Tanguy [1981] , Romano and Sturiale [1982a] and other sources and updating it to include the 1983 flank eruption.
In this work we present an updated list of historic Etna eruptions (trough 2002) based on a new chrono-stratigraphic revision of the eruptions through the correlation between geological data from some recent works [Del Carlo and Branca, 1998; Branca, 2000; Coltelli et al., 2000b; SGI, Foglio 625 Acireale, in press; Coltelli et al., submitted] and the chronicles of the eruptions as collected in the nineteenth and twentieth century catalogues. Moreover, we have re-examined the chronicles from the 1766 AD with the aim of distinguishing the type and the magnitude of the events.
HISTORY OF THE DOCUMENTATION OF VOLCANIC ACTIVITY
Etna is a very active volcano that has profoundly influenced the life of people living on its flanks since ancient times (Fig. 1) . Its activity has been documented since the beginning of recorded history, from Greek and Roman civilizations, giving volcanologists a uniquely long historical record for an active volcano. The quality and accuracy of the reports documenting the volcanic activity largely depends on the period in which they were written. We can define three main periods (described below) in which reports are fairly homogenous in their compiling.
In the ancient period, from the Greek colonization (734 BC) to the end of Arabian domination in Sicily (1061 AD), only the major eruptions are reported. Information is fragmented and is found only as citations inside literary works (e.g., Livius, Lucretius, Strabo, Ovid). Descriptions of the eruptions in Greek and Roman times are often linked to legends, such as the philosopher Empedocles, or important historical events, such as Julius Caesar's death in 44 BC (Servius, Vergilii Carmina Commentarii, 1.466) . In most cases, information about volcanic activity must be 'translated' from the poetic language into hard fact. In the period between the end of the Roman Empire and the Islamic domination of Sicily, historical sources are scarce and very difficult to understand, not only because of the language but also for the manuscript style [Boschi and Guidoboni, 2001] .
The intermediate period, from 1061 to 1599, covers a time characterized by the gradual change of domination in Sicily from the Normans to the Spanish. Information on Etna activity is sporadic and still only related to the major eruptions, although some important reports describing its eruptive history were done especially from the sixteenth century [Fazzello, 1558; Filoteo, 1590; Carrera, 1636] . On the whole, the main problem regarding the ancient and intermediate periods is finding a correspondence between a historically reported eruption and the deposit which can be attributed to that event.
The recent period begins with year 1600, when the information on the volcanic activity became more continuous and systematic as a consequence of the growing interest in the natural sciences. In the 17th century the most destructive eruption in recent times occurred in 1669. People were profoundly affected struck by this volcanic event, which strongly modified the economy and the urban setting of the volcano's lower south-eastern flank. In fact, lava flows destroyed the village of Nicolosi (at about 750 a.s.l.), as well as many other villages and covered the western part of Catania reaching the Ionian coast (Fig. 2 ). This eruption also marked the first attempt by man to control a volcanic phenomenon; people protected by calfskins used long sticks as tools to try to divert lava flows and, in Catania, they built several earth barriers made up of blocks from the destroyed houses [references in Boschi and Guidoboni, 2001] . With the 1669 eruption, the way of observing and describing the eruptive events changed toward a more modern conception with a greatly improved in the quality and completeness of information; reports are ever more detailed and document the quasi-persistent activity of Etna at the summit craters as well as flank eruptions.
Daily and well-described chronicles of eruptions were written by scientists that observed the activity and its impacts. In the eighteenth century, some observer began describing the eruptions, but only Recupero [1815] and Ferrara [1818] systematically collected interesting information, which was published early in the next century. Moreover, a new awareness developed concerning the possible danger for human life and for lava-flow invasion of cultivated fields. After the Gemmellaro brothers' work, at the beginning of the nineteenth century, there are no more gaps in the eruptive record. They built in 1805 the "Gratissima" or "Casa Inglese" shelter on the south-eastern flank of the summit cone (at about 2957 m), making possible to stay overnight, and consequently, gather more continuous information on the summit activity even in winter. From 1865 to 1886, Orazio Silvestri continued the observation and study of the eruptive activity and Annibale Riccò and Ottorino De Fiore kept up their scientific work till the end of the nineteenth century. In this period, the Etnean Observatory was built in 1879 at 2942 m on the volcano's south-eastern flank.
BRANCA AND DEL CARLO 3 In-depth description of Etna's eruptive phenomena began in the 20 th century, in particular from the founding of the Etnean Volcanology Institute of the University of Catania in 1926. This Institute, led by Gaetano Ponte, was a modern organization for systematic volcano surveillance and furnished weekly reports of activity, following scientific standards that are still valid today. The Etnean Observatory was rebuilt, and a complete description of the eruptive activity is available even during the Second World War. During the second half of the twentieth century, S. Cucuzza Silvestri continued the chronology and, finally in June 1970, the International Institute of Volcanology (IIV) of the Italian National Research Council (CNR) was founded by Alfred Rittmann with the specific aim of monitoring the volcano. Collaboration between British, French and Italian volcanologists greatly improved the geological, geophysical, and geochemical research on Etna. Many studies resulting from the increased collaboration were published by Romolo Romano and colleagues in a volume, including the new Geological Map of Mount Etna [Romano, 1982] and in a book by Chester et al. [1985] . From the beginning of the 1990's, a new method of volcanic surveillance was established at IIV with round-the-clock monitoring of the volcanological and geophysical parameters. Since 1993 a new surveillance system of the volcanic activity has been operating on Etna, including the innovative methodology, introduced by Mauro Coltelli, that continuously records the summit crater activity by means of a videocamera. The images are transmitted and recorded on videocassettes and have been available since 1995 on the web, providing to scientists worldwide a continuous updating of visible summit craters activity.
METHODOLOGY OF COMPILATION
In compiling the eruptions related to the ancient and intermediate periods, we have used data mostly from these catalogues: and Tanguy [1981] , all of which were constructed by consulting and translating the original Latin or Greek sources. It is difficult to find any correspondence between historical and geological data for most eruptions in the ancient and intermediate periods, unless the eruption is particularly noteworthy, such as the 122 BC Plinian eruption [Coltelli et al., 1998a] and some other explosive events, whose pyroclastic deposits that could be dated and their areal distribution defined. In those cases, it is possible to correlate the eruptive products with accounts of activity in the historical chronicles [Del Carlo and Branca, 1998; Coltelli et al., 2000b] . While it is possible to correlate the pyroclastic deposits from explosive events with the historical chronicles, it is more difficult, if not impossible, to make similar correlations for the non-explosive events, because a stratigraphic framework of the erupted lavas is generally lacking. Nonetheless, our effort has been to improve previous knowledge by performing correlations between the chronicles with the stratigraphic data. In particular, the description of the eruption that we present has been integrated with new geological data, mostly regarding the pre-Roman and Roman Age. The detailed reconstruction of the eastern flank stratigraphy, from recent geological mapping [Branca, 2000; SGI, Foglio 625 Acireale, in press], combined with the chrono-stratigraphy of Holocene explosive activity, have allowed us to date and localize some heretofore uncertain eruptions in the interval between the thirteenth century BC and 1200 AD [Coltelli et al., 1998a; Del Carlo and Branca, 1998; Coltelli et al., 2000b; Coltelli et al., submitted] . In the ancient and intermediate periods, stratigraphic control is generally not available for most eruptions. In this paper, we report only those eruptions whose deposit and age are clearly known. From the 1766 eruption on, we have read the accounts written by eyewitnesses to avoid the possible misinterpretations. In addition, we update the record to include the 2002 flank eruptions.
In Table 1 , the eruptive events since the 13th century BC are summarized; the year, date, vent location, type, activity and deposit of the eruptions are indicated. The location of villages, towns and the main scoria cones are in Figure 1 .
We decided to use a simple classification of the eruptionscentral and flank-to indicate the location of the vent. A previous classification introduced by Rittman [1973] , according to which eruptions are termed as terminal, subterminal, lateral and eccentric, implies an interpretation regarding the source of the feeding dike. We chose not to use the Rittmann classification because the inferred source is speculative in several cases. The interested reader can find more specific information and interpretations in works listed in the references.
Concerning central eruptions we indicate the location of the vent simply as the Summit Area (SA) for events up to 1533, because before this date the morphological setting of the summit crater is unknown. According to the observation of Filoteo [1590] , the Etna summit area was constituted by a single crater in 1533 [Ponte, 1920] . Afterward, this single summit crater is indicated in Table 1 as Central Crater (CC).
The summit area, however, has undergone a structural and morphologic evolution, mainly in the twentieth century. In 1911, the North East Crater (NEC) formed as a pit on the northern flank of the CC. The morphological setting of the CC was radically modified after the formation of another new pit crater on its west side in June 1968. This new crater was named Bocca Nuova (BN) and the previous main vent began to be known as Voragine (VOR). The most recent modification of the summit area occurred in 1971, when a pit crater opened to the southeast of BN. At that new site, a cinder cone, named South East Crater (SEC), began to form in that place in 1978; this cone progressively enlarged reaching an elevation of about 3250 m in 2000 ( Fig. 1 and Fig. 3) .
In Table 1 , mild intracrater activity in the summit area, ranging from degassing to Strombolian, is not reported because such activity does not produce significant changes in the pre-existing morphology of the volcano. Some minor eruptive episodes that have produced damage to objects or persons, however, are reported. We also indicate the physical parameters (such as the covered area and volume) of an event if such data are reported, when the authors that followed reported and studied the eruption measured those parameters. For some well-described explosive eruptions, we have inferred their magnitudes on the basis of tephra thickness and fallout dispersion; a good example is the 7 July 1863 explosive eruption from CC. From the detailed reports of Gemmellaro [1863] and Silvestri [1867] that describe the dimension and thickness of the products in the proximal and distal areas and the formation of agglutinate lava flows, we have inferred the magnitude of this event to be subplinian (Table 1) .
EVENTS COMPILED
In our compilation, the oldest eruption we present is the one described by Diodoro Siculus [in Vogel and Fisher ed., 1888-1906] as a strong volcanic event that occurred before the Greek colonization (734 BC). Owing to this event, the Sicani inhabitants resettled in a safer region in central Sicily. In the Holocene tephrostratigraphic record, a pyroclastic deposit produced by a strong phreatomagmatic eruption is dated 3150±60 BP [Coltelli et al., 2000b] . The calibrated age for this deposit (1520 and 1270 BC), together with the dispersion of the products and the type of eruption, make it possible to correlate the deposit with the volcanic event reported by Diodoro Siculus [Coltelli et al., 2000b] .
From the Sicani eruption to 1200 AD, we report nine eruptions (seven of which are explosive) whose deposits have been recognized in the stratigraphic record. Among these nine eruptions, only two are historically documented: the 122 BC plinian eruption, and the 44 BC subplinian eruption, described respectively by Orosius [in Ferrara, 1835] and Servius [Vergilii Carmina Commentarii, 1.466] . None of the remaining explosive eruptions, all of sub-Plinian magnitude, was reported before in the literature. Concerning the two effusive events, they correspond to the flank eruptions of Mt Salto del Cane and Mt Rinatu scoria cones. The Mt Salto del Cane eruption occurred on the southeastern flank during Sicani period, conversely the Mt Rinatu eruption occurred in the Mediaeval Age.
Several eruptions during the Roman period are mentioned by Romano and Sturiale [1981a, 1982a] and Chester et al. [1985] , but we do not find any stratigraphic correlation between the products of these eruptions and their reported ages. In particular, Monpilieri scoria cone is younger than 122 BC [SGI, Foglio 625 Acireale, in press] and therefore, cannot be related to the 693 BC eruption, as previously believed. The Mt Gorna scoria is partially covered by the Mt Salto del Cane lava flows [SGI, Foglio 625 Acireale, in press], indicating that this eruption did not occur in 394 or 396 BC, as previously supposed. Simirarly, Mt Trigona scoria cone, earlier interpreted by Romano and Sturiale [1981a, 1982a] as generated by the 122 BC eruption, was instead produced by an older flank eruption [Del Carlo and Branca, 1998 ]. The previously interpreted Mt Serra and Trecastagni (Lava of "Gazzena") eruptions as occurring post-122 BC, according to Romano and Sturiale [1981a, 1982a] , are in reality covered by the 122 BC fallout deposit [SGI, Foglio 625 Acireale, in press ]. Finally, the 252 or 253 AD eruption is the only flank eruption of the Roman period whose deposit is clearly documented stratigraphically.
Since the Greek colonization, there are several volcanic events reported in Alessi [1829] [1830] [1831] [1832] [1833] [1834] [1835] which at present cannot be correlated with any known deposits. At the same time, there are several recognized lava flows, younger that 122 BC [SGI, Foglio 625 Acireale, in press] but otherwise lacking any other stratigraphic and age constraint. We do not report any of those eruptions, because their deposits or the ages are unknown.
Of events in the intermediate period, we only can be certain about the eruptions that occurred below 1800 m a.s.l. on the southeastern flank, because information on the volcanic activity was only available in the cultivated and inhabited zones on the outskirts of Catania. The 1329 eruption is the first volcanic BRANCA AND DEL CARLO 5 event for which a detailed chronicle exists, because it was observed and described by Nicolò Speciale [in Alessi, 1829 [in Alessi, -1835 . In the intermediate period the first eruption reported on the northeastern flank occurred in 1566. After the 1727 eruption, there are no more errors in the attribution of the year of the volcanic event. From this time on, through the descriptions of the events found in the chronicles, it is possible to estimate the magnitude of the major explosive eruptions.
In Figure 4 , we compare all the events presented in Table 1 with those reported by Alessi [1829-35] and updated to the twentieth century in this work. From the Greek colonization to the seventeenth century, the record only documents the major flank eruptions occurring on the eastern slope, emphasizing that for only 21% of the eruptions reported in the chronicles is the corresponding deposit known. Conversely, we can observe that, since the seventeenth century, there is a perfect correspondence between the two groups, indicating that from this period the location and age of the volcanic events are known on the all volcano flanks.
For a correct determination of the occurrence of the flank eruptions in the period 1600-2000 we selected the eruptions characterized by more than three days duration and vent elevation below 2500 m to obtain homogenous and comparable data for this period (Fig. 5) . In Figure 5 , the number of the flank eruptions remained quite similar between four and six events per fifty years up to 1975. Conversely, after 1975, the occurrence of the flank eruptions more than doubled. We also plot the cumulative volume of the selected flank eruptions from 1763, because from this eruption onward the volume of lava flows is available for all the eruptions (Fig. 6) . We used lavavolume values of Romano and Sturiale [1982a] for the 1763 to the 1947 eruptions, and from literature data as given in Table 1 for the post-1947 eruptions. We observe a regular increase in the cumulative volume values from 1763 to 1975, whereas in the last twenty five years of the twentieth century a sharp rise in the volume values occurs.
Given the continuity in the record of the summit activity since the mid-18th century, in Figure 7 we plot the flank eruptions, the central activity, comprising the high strombolian to the high fountaining episodes and the effusive eruptions, and the subplinian eruptions to summarise the entire trend of Etna's activity in the past 250 years. Here, we observe that in the last twenty five years, there is a marked increase in all types of volcanic activity and in their magnitude too, as revealed by the increased occurrence of subplinian eruptions, in agreement with the plot of the cumulative volumes (Fig. 6 ).
CONCLUSION
Our compilation of Etna's eruptive history starts with the first-documented eruption in history, the Sicani eruption, which occurred in 3150±60 BP, and updates the previous records to include the 2002 flank eruptions. In the compilation, we have critically reexamined the eruptive history previously reported in the catalogues of the nineteenth and twentieth centuries in comparison with stratigraphic data from recent geological works on Etna. For the past three centuries, we report the activity by consulting the original manuscripts and we better characterize the explosive activity by estimation the magnitude of the events. Thus, events listed in Table 1 provide a record of the historical eruptions with their ages and the corresponding deposits known. In the ancient and intermediate periods, only nine eruptions with deposits are dated, although in the stratigraphic record of the last 3200 years several deposits of unknown age are recognized. Moreover, for these periods, the number of the eruptions reported here is substantially underestimated by 6 ERUPTIONS OF MT ETNA DURING THE PAST 3,200 YEARS comparison with the historical sources. Therefore, any statistical analysis of the temporal variation of the eruptive events before 1600, is speculative because the data are incomplete and (or) inaccurate.
We have analyzed the recent period, for which the availability of both reports and geological data allows reliable location of the flank eruptions over the entire volcanic area, to characterize the variability in the occurrence of the flank eruptions. Our results indicate a quite uniform rate of occurrence of flank eruptions during the period 1600 to 1975 . However, since 1975 , the data demonstrate a notable increase in the frequency of flank eruptions, as well as a corresponding sharp increase in lava output. Taking into account all types of eruptive activity, we emphasize that both explosive and effusive activity at Etna have grown dramatically in the last quarter of the 20 th century. To better understand the significance of this recent intense phase of activity in Etna's history and its possible implications, a complete framework of the volcano chrono-stratigraphy is needed along with a re-examination of the historical sources, to construct a more comprehensive record of Etna's eruptive history. 
